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(54) Novel derivatives of 3,3-dlphenylpropylamlnes 

(57) The invention concerns novel derivatives of 
3.3-diphenylpropylamines, methods for their prepara- 
tion, pharmaceutical compositions containing the novel 
compounds, and the use of the compounds for prepar- 
ing drugs. More particularly the invention concerns to 
provide novel prodrugs of antimuscarinic agents with 
superior pharmacokinetic properties compared to 
present drugs as oxybutynin and tolterodine, methods 

FORMATION OF THE ACTIVE METABOLITE FROM DIFFERENT PRODRUGS BY HUMAN LIVER S 8 (X) IN lh 



Table 1 



for preparing thereof, pharmaceutical compositions 
containing them, a method of using said compounds 
and compositions for the treatment of urinary inconti- 
nence, gastrointestinal hyperactivity (irritable bowel 
syndrome) and other smooth muscle contractile condi- 
tions. 
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Description 

[0001 ] The present invention relates to novel derivatives of 3,3-diphenylpropylamines, methods for their preparation, 
pharmaceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs. A 
further object of the invention is to provide novel prodrugs of arrtimuscarinic agents with superior pharmacokinetic prop- 
erties compared to present drugs as oxybutynin and tolterodine. methods for preparing thereof, pharmaceutical com- 
positions containing them, a method of using said compounds and compositions for the treatment of urinary 
incontinence, gastrointestinal hyperactivity (irritable bowel syndrome) and other smooth muscle contractile conditions. 
[0002] More particularly, the present invention relates to certain prodrugs of 3,3-diphenylpropylamines while avoiding 
on administration to a mammal a high variation in bioavailability and formation of active metabolites which can result in 
a substantial variation in response - too low efficacy or too much side effects - for the subjects on the suggested therapy. 
[0003] In man, normal urinary bladder contractions are mediated mainly through cholinergic muscarinic receptor stim- 
ulation. There is reason to believe that muscarinic receptors mediate not only normal bladder contractions but also the 
main part of the contractions in the overactive bladder resulting in symptoms as urinary frequency, urgency and urge 
incontinence. For this reason antimuscarinic drugs have been instituted as a treatment of bladder over activity. 
[0004] Among the antimuscarinic drugs available on the market, oxybutynin is currently regarded as the gold standard 
for pharmacological treatment of urge incontinence and other symptoms related to bladder over activity. The effective- 
ness of oxybutynin has been demonstrated in several clinical studies but the clinical usefulness of oxybutynin is limited 
due to antimuscarinic side effects. Dryness of the mouth is the must common experienced side effect which may be 
severe enough to result in poor compliance or discontinuation of treatment (Andersson, K.-E., 1988, Current concepts 
in the treatment of disorders of micturition, Drugs 35. 477-494; Kelleher et al. 1994). 

[0005] Tolterodine is a new, potent and competetive, muscarinic receptor antagonist intended for the treatment of uri- 
nary urge incontinence and detrusor hyperactivity. Preclinical pharmacological data show that tolterodine exhibits a 
favourable tissue selectivity in vivo for the urinary bladder over the effect on the salivation (Nilvebrant et al, 1997, Tol- 
derodine - a new bladderselective antimuscarinic agent, Eur. J. Pharmacol. 327 (1997), 195-207), whereas oxybutynin 
exhibits the reversed selectivity. Tolterodine is equipotent to oxybutynin at urinary bladder muscarinic receptors and the 
favourable tissue selectivity of tolterodine demonstrated in the preclinical studies has been confirmed in clinical studies. 
Thus a good clinical efficacy has been combined with a very low number of incidences of dry mouth and antimuscarinic 
side effects. 

[0006] A major metabolite of tolterodine, the 5-hydroxymethyl derivative is also a potent muscarinic receptor antago- 
nist and the pharmacological in vitro and in vivo profiles of this metabolite is almost identical to those of tolterodine (Nil- 
vebrant et al, 1997, Eur. J. Pharmacol. 327 (1997), 195-207). Combined pharmacological and pharmacokinetic data 
indicate that it is most likely that the metabolite give a major contribution to the clinical effect in most patients. 
[0007] The document WO 94/1 1 337 discloses that the active metabolite of tolterodine is suggested as a new drug for 
urge incontinence. Administration of the active metabolite directly to patients has the advantage compared to tolterod- 
ine that only one active principle (compound) has to be handled by the patient which normally should result in a lower 
variation in efficacy and side effects between patients and lower risk of interaction with other drugs. 
[0008] However, the introduction of an additional hydroxy group in the tolterodine results in an increased hydrophilic 
property of the new compounds (3,3-diphenylpropylamines) compared to the parent compounds which normally results 
in a lower absorption/bioavailability. In a method to circumvent this disadvantage different prodrugs of the metabolite 
have been synthetized and tested for their absorption/bioavailability data. 

[0009] It is an object of the present invention to provide novel derivatives of 3,3-diphenylpropylamines. It is an further 
object of the present invention to provide new derivatives of 3,3-diphenylpropylamines which will be more useful as pro- 
drugs for treatment of urinary incontinence and other spasmogenic conditions that are caused by muscarinic mecha- 
nisms while avoiding the disadvantage of a too low absorption/bioavailability after oral administration of the drugs or an 
unfavourable metabolism. 

[001 0] The novel compounds of the present invention are represented by the general Formula (I) 
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wherein R indepently signifies: 

a) R 1 represents the residues hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl. benzyl or allyl; 
or 

b) R 2 represents the residues formyl, acetyl, propionyl, isobutyryl, butyryl, valeroyl, pivaloyl, benzoyl; or 

c) R 3 represents the residues CH 3 OCO-. C2H5-OCO-, (^tOCO-, (CHjjfeCOCO-, benzoylacyl, benzoylglycyl, gly- 
cyl, valyl. leucyl, isoleucyl, phenylalanyl, prolyl, seryl, threonyl, methionyl, hydroxyprolyl; or 

d) a group consisting 




of wherein R 4 and R 5 indepently represent the residues hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl. hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl 
and wherein R 4 and R 5 may form a ring together with the amine nitrogen; or 

e) a group consisting 




of wherein R 6 and R 7 indepently represent the residues methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, 
hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, 
hexyl; or 

f) an ester of inorganic acids such as sulfuric acid, phosphoric acid; 
X represents a tertiary amino group of Formula la 




wherein R 8 and R 9 signify non-aromatic hydrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms, and wherein R 8 and R 9 may form a ring together with the amine 
nitrogen, R' represents hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, benzyl, alkyl, 
phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl, if R is hydrogen 
R' will not represent hydrogen or methyl 
and 

their salts with physiologically acceptable acids and. when the compounds can be in the form of optical iso- 
mers, the racemic mixture and the incfividual enantiomers. 

[001 1 ] The compounds of Formula (I) can form salts with physiologically acceptable acids, organic and inorganic. Fur- 
thermore the aforementioned compounds comprise the free bases as well as the salts thereof. Examples of such acid 
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addition salts include the hydrochloride, hydrobromide and the like. 

[001 2] When the novel compounds are in the form of optical isomers, the invention comprises the racemic mixture as 
well as the individual isomers as such. 

[0013] Preferably each of R 8 and R 9 independently signifies a saturated hydrocarbyl group, especially saturated 
aliphatic hydrocarbyl groups such as C^-alkyl. especially C^-alkyi. or adamantyl, R 8 and R 9 together comprising at 
least three, preferably at least four carbon atoms. 

[0014] According to an other embodiment of the invention at least one of R 8 and R 9 comprises a branched carbon 
chain. 

[0015] Presently preferred tertiary amino groups X in Formula I include the following groups a) to h): 
^CH(CH 3 ) a rH 3 



*CH(CH 3 ) 2 ^C(CH 3 ) 3 



^CH 3 

c) J< d) 



C(CH 3 ) a CH a CH 3 



K 3 C CH a 

"0 



H a C 




[001 6] Preferred compounds according to the present invention are: 
A) Phenolic monoestere represented by the general Formulae II and II' 
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Formic acid 2-(3<iiisopropylamino-t^hen^ ester 
Acetic acid 2-(3<liisopropylarrincH^^ ester 
Propionic acid 2^3<liisopropylamino-1i>her^ ester 
n-Butyric acid 2-(3<Jiisopropylanrinch1iote ester 
Isobutyric acid 2-(3<JiisoprcpylamirK>-1-pheny^^ ester 
2,2-Dimethytpropionic acid 2n(3<liisopropyiamino-1i3hentfpr^^ ester 
Benzoic acid 2-(3-diisopropylamino-1 -phenyipropyl)-4-hydroxymethylphenyt ester 
Malonic acid bis-[2-(3<liisopropylamino-1 -phenyl ester 
Succinic acid bis-[2-(3<liisopropylamino-1-pheny^^ ester 
Pentanedioic acid bis-[2-(3^iisopropylamincH^ ester 
Hexanedioic acid bis-[2-(3<liisopropylam^^ ester 

B) Identical diesters represented by the general Formula III 




Formula 111 



Formic acid 2K3KJiisopropy!amino-1i5hen^ ester 

Acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester 

Propionic acid 2-(3-diisopropylamirK>-1i5henylpr^^ ester 

n-Butyric acid 4-n-butyryloxymethyl-2-(3-diisopropylamino- 1 -phenylpropylj-phenyl ester 

Isobutyric acid 2-<3-diisoprcpylamino-1-phe^ ester 

2,2-Dimethytpropionic acid 3^3-diisopropylarnino-1-phenylpr^^ est er 

Benzoic acid 4-be nzoyloxymethyi-2-(3-diisqxopyl amino- 1 -phenytpropyl)-phenyl ester 
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C) Mixed diesters represented by the general Formula IV 




Formula IV 



Acetic acid 2-(3^ilsopropylamino-1-phenylpropyl)-4-formyloxymethylp ester 
Benzoic acid 2-(3<liisopropylamino-1-phenylpropyl)^-formyloxymethytphe ester 
Isobutyric acid 4-acetoxymethyl-2-(3<Jiis(X3ropylamin^ ester 
2,2-Dimethylpropionic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)benzyl ester 
2,2-Dimethylpropionic acid 4-acetoxymethyl-2-(3<Jiisopropylamino-1^henylpropyO-phenyl ester 

D) Benzylic monoesters represented by the general Formula V 




Formula V 



Formic acid 3-(3<liisopropylamino0^henylpropyl)-4-hydroxybenzyl ester 

Acetic acid 3-(3<iiisopropylarrino-1-phentfpro|^ ester 

Propionic add 3-(3-diisopropylamino-1-phenylpropy0-4-hydroxybenzyl ester 

Butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

Isobutyric acid 3-(3<Jiisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

2,2-Dimethylpropionic add 3^3<Jiisopropylamino-1-phenylpropyO-4-hydroxybenzyl ester 

Benzoic acid 3-(3-diisopropylamino-1 -phenytpropyl)-4-hydraxybenzyl ester 

E) Ethers and silyl ethers represented by the general Formula VI 



R4 
I 




Formula VI 



EPO 957073 A1 



2^3-Diisopropyiamino-1iDheiTylpropyl)-4-methoxymethylphenol 

2-(3-Diisopropylamino-1-phenylpropyl)-4-ethoxymethylphenol 

2^3-Dilsopro^amino-1iDhenylpro|3^^*propoxyme%!phenol 

2^3-Diisopropylamino-1^henyipropyO^-isopropQxymethyIphenol 

2-(3-Diisopropylamino-1iJhenylpropyO^-butoxymethylph 

Acetic acid 2-(3-Diisopropylamir»-1^henylpropyl)^-methoxymethy!phenyl ester 

Acetic acid 2-(3-DiisopropylarrtirK>-1i)henylpro^ ester 

2^3-Diisopropylamino-1 ^henylpro^^ 

Diisopropyl-[3-phenyl-3-(2-trim^ 

[3-(3-Diisopropylamino-1 -phenylpropyl)-4-trimethylsilanyloxyphenyO-methanol 

Diisopropyl-[3-(5-methoxymetr^-2-trimethylsilan^o 

Diisopropyl-[3-(5-ethoxymethyl-2-tri^ 

(4-(teit-Butyl<iimethylsilanyIoxy^ 1 -phenytpropyl)-phenyl]methanol 

Acetic acid 4-(tert WyMimethylsilanytoxy)-3-(3 ester 
4-(tert-Butyl<Jimethylsilanylo^^ 

Acetic acid 4«(tert.4xrtyMimethylsilanylo^ ester 

{3-[2-(tert.-ButyWime%lsilanyf(^ 

pylamine 

{4-(tert.-ButyMiphenylsilan^^ 

Acetic acid 4-(tert-butyWiphenylsilanyloxy^ ester 
4^tert.-ButyWiphenylsilanyloxym -phenylpropyl)phenol 
{3-[2-(tert.-ButyWiphenylsilanyloxy^^ 
pylamine 

Acetic acid 4*enzylcwy^-(3<liiscpropylamino-1-phenylpropyl)-benzyl ester 
Benzoic acid 44)enzyloxy-3K3<Jiisopropyiamino-1i)henyipropyl)-benzyl ester 
Isobutyric add 44>enzyioxy^-(3<iiisopropy1amino-1^hen^ ester 

F) Carbonates and carbamates represented by the general Formulae VII and VII' 




N-Ethylcarbamic acid 2-(3^liisopropylamino-1^henyIpropyl)^hydroxymethylpherTyl ester 
N-Phenyicarbamic acid 2-(3Kiiisopropylamino-1i3henylprc^ ester 
N-Ethylcarbamic acid 3-(3<Jiiscpx)pytarrtincH i>hen ester 
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N-Phenylcarbamic acid 3-(3<Jiisopropylamino-1-phenyIpropyl)-4-N-phe ester 

{4-[2-(3-Diisopropylamino-1 ^henylpropyl)-4-hydraxyme%l-phenox^ acid 2- 

(3-diisopropylamino-1 -phenylpropyi)-4-hydroxymethyl-phenyl ester 

Carbonic acid 2-(3Kflisopropylamino-1-phenylpr(^ ester ethyl ester 

Carbonic acid 2-(3<liisopropylamino-1-phenylpropyl)^ ester phenyl ester 

Carbonic acid 2-(3-diisopropylamino-1-phenylpropy^^ ester ethyl ester 

Carbonic acid 2-(3-diisopropylamino-1-phenylprop^ ester phenyl ester 

[001 7] The compounds of formula (I) may, in accordance with the present invention be prepared by per se conven- 
tional methods. Methods for preparing substituted 3.3-diphenylpropylamines as disclosed by this invention may be syn- 
thesized according to methods as described in the document PCT/SE93/00927. 

[0018] The invention will be further illustrated by the following non-limiting examples and pharmacological tests. 
[001 9] The following starting materials and proffered Examples illustrate the invention : 

I. Experimental 

1. General 

[0020] All compounds were fully characterized by 1 H and 13 C NMR spectroscopy. The chemical shifts reported ( 13 C 
NMR, ppm) refer to the solvents CDCI3 (77.10 ppm), CD 3 OD (49.00 ppm) or hexadeuterio dimethylsulphaxide (DMSO- 
d 6 , 39.70 ppm) respectively. Thin-layer chromatography (tic, R f values reported) was conducted on precoated 5x10 cm 
E. Merck silica gel plates (60F254), spots were visualized by fluorescence quenching or spaying with alkaline potas- 
sium permanganate solution. Solvent systems: (1), ethyl acetate/n-hexane (30/70, wv-%); (2), toluene/acetone/metha- 
nol/acetic acid (70/5/20/5, v/v-%); (3). n-hexane/acetone/diethylamine (70/20/10, v/v-%); (4), n- 
hexane/acetone/diethylamine (70/20/10, wV-%); (5), ethyl acetate/n-hexane/2-propanol/triethylamine (60/40/20/1. v/v- 
%); (6), ethyl acetatefriethylamine (90/10, v/v-%). Gas chromatography-mass spectrometry (GC-MS): spectra (m/z val- 
ues and relative abundance reported) were recorded on a Finnigan TSQ 700 triple mass spectrometer in the positive 
(P-CI) or negative (N-CI) chemical ionization mode using methane or ammonia as reactant gas. Hydroxylic compounds 
were analyzed as their trimethylsilyl ether derivatives. 

2. Synthesis of Intermediates A and B 

[0021] An icecooled solution of 4-bromophenol (69.2g) and cinnamoyl chloride (66.8g) in dichloromethane (150ml) 
was treated with triethylamine (40.6g). After stirring for 18h at room temperature the mixture was washed with water 
(250ml), 1 M aqueous Ha. and dried over anhydrous sodium sulphate. Evaporation in vacuum left solid 3-phenylacrylic 
acid 4-bromophenyl ester (121.0g, 99.8% yield), m.p. 113.3 °C, tic (1) 0.83. NMRfCDCy: 116.85, 118.87, 123.49, 
128.38, 129.06, 130.90. 132.49, 134.02, 147.07, 149.84, 165.06. 

[0022] A portion of the ester (60.0g) was dissolved in a mixture of acetic acid (60ml) und concentrated sulphuric acid 
(18ml) and refluxed for 2h. After cooling, the reaction mixture was poured into ice water and the product was was iso- 
lated by extraction with ethyl acetate. Evaporation of the solvent and recrystallization of the residue from boiling I etha- 
nol (150ml) yielded 26.3g (43.8% yield) of pure, crystalline 6-bromo-4-phenylchroman-2-one, m.p. 117.8 °C. tic (1) 
0.67. NMR (CDCI3): 36.56, 40.51. 117.29, 118.87, 127.47. 127.89. 128.33. 129.32, 131.07, 131.79, 139.42, 150.76, 
166.84. 

[0023] A suspension consisting of 6-bromo-4-phenylchroman-2-one (85.0g). anhydrous potassium carbonate 
(46. 7g), sodium iodide (20.5g) and benzyl chloride (40.6g) in methanol (350ml) and acetone (350ml) was refluxed for 
3h. After evaporation of the solvents the residue was extracted with diethyl ether (2 x 300ml) and the extract was 
washed with water (2 x 200ml) and aqueous sodium carbonate. Drying (Na2S0 4 ) and rotoevaporation left 121. 8g 
(102.1 % crude yield) of 3-(2-benzyloxy-5-bmmophenyl)-3-phenylpropionic add methyl ester as a light yellow oil, tic (1) 
0.77. NMR (CDCI3): 39.22. 40.53, 51.63. 70.16, 113.10, 113.77,126.46. 126.92, 127.88, 128.08, 128.34, 128.45, 
130.31, 130.55, 134.41, 136.44, 142.37, 154.94, 172.08. 

[0024] A solution of the propionate (121 .0g) in 350ml of dry tetrahydrofuran was slowly added under an atmosphere 
of nitrogen to a suspension of lithium alurraraumhydride (7.9g) in tetrahydrofuran (350ml). After stirring at room temper- 
ature for 18h, 20% aqueous HQ was added dropwise and the product was isolated by repeated extraction with diethyl 
ether. The combined extracts were gradually washed with hydrochloric acid, sodium hydroxide solution, distilled water, 
and then dried (Na 2 S0 4 ) to give a light yellow viscous oil (108.8g, 96.3% yield) after evaporation which gradually crys- 
tallized, m.p. 73.8 °C, tic (1) 0.47, 3^24>enzyloxy'5-bromphenyl)-3^henytpropan-1-ol. NMR (CDCy: 37.52, 39.52, 
60.84, 70.54. 113.54, 113.83. 126.29. 127.30. 127.51, 129.99, 128.24, 128.38, 129.99, 130.88, 135.69. 136.40. 
143.53. 155.12. 
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[0025] A cooled (5 °C) solution of 3-{2-benzylQxy-5-bromophenyl)-3-phenytpropan-1 -ol (1 08.0g) in dichloromethane 
(300ml) war treated with pyridine (79.4ml) and than p-toluenesulphonyl chloride (60.6g) in dichloromethane (200ml). 
After 18h at room temperature the solvent was removed in vacuum and the residue extracted diethyl ether The extract 
was washed with hydrochloric acid, water, and dried over anhydrous sodium sulphate to give totuene-4-suiphonic acid 

s 3-(2-benzyloxy-5-bromophenyl)-3-phenylpropyl ester as a light yellow oil after concentration under reduced pressure 
(140.3g, 93.6% yield), tic (1) 0.66. NMR (CDCy: 21.67, 33.67, 39.69, 68.58. 70.28, 113.21, 113.76, 126.47, 127.84, 
128.10, 128.25. 128.41. 128.51, 129.81. 130.26. 130.42, 132.91. 134.39. 136.41, 142.16. 155.07. 
[0026] A solution of the toluenesulphonate (139.3g) in acetonitrile (230ml) and N.N-diisopropylamine (256g) was 
ref luxed for 97h. The reaction mixture was then evaporated to dryness and the residue thus formed was partitioned 

io between diethyl ether (500ml) and aqueous sodium hydroxide (2M, 240ml). The organic phase was washed twice with 
water (250ml) and then extracted with 1 M sulphuric acid. The aqueous phase was adjusted to about pH 1 2-1 3 and reex- 
tracted with ether (500ml). The organic phase was washed with water, dried (Na2S0 4 ) and evaporated to provide [3-(2- 
benzyloxy-5-bromophenyt)-3i)henylpmpyl]4iisopmpylamine as a brown and viscous syrup (94.5g, 77.9% yield), tic (2) 
0.49. NMR (CDCI 3 ): 20.65, 20.70. 36.70, 41.58, 43.78. 48.77. 70.24. 113.52, 126.02, 127.96, 128.20. 128.36, 129.82, 

15 130.69. 136.34, 136.76, 144.20, 155.15. 

[0027] An ethereal Grignard solution, prepared from the above amine (22.8g), ethyl bromide (1 7.4g) and magnesium 
(6.1g) under an atmosphere of nitrogen was diluted with dry tetrahydrofuran (200ml) and then cooled to -60 °C. Pow- 
dered solid carbon dioxide (ca. 50g) was the added in small portions and the green reaction mixture was warmed at 
room temperature. After the addition of an aqueous solution of ammonium chloride (200ml, 1 0%) and adjustment of the 

20 aqueous phase to pH 0.95, a white solid was recovered by filtration to provide 4-benzyloxy-3-(3-diisopropylamino-1- 
phenylpropyl)benzoic acid hydrochloride (14.7g, 64.3% yield). m.p. 140 °C (dec.), tic (2) 0.33. NMR (CD 3 OD): 17.07, 
18.77, 33.55. 43.27, 56.50. 71.50, 112.89. 124.10. 127.94, 129.07, 129.25. 129.34. 129.59. 129.66. 130.18, 131.60. 
132.78, 137.60. 143.30, 161.11. 169.70. 

[0028] The hydrochloride was converted into its methyl ester (MeOH, trace sulphuric acid. 6h reflux) and the free base 
25 thus obtained (28g) was dissolved in dry diethyl ether (230ml). This solution was slowly (2h) dropped under an nitrogen 
atmosphere to a suspension of lithium aluminium hydride (1 .8g) in ether (140ml). After stirring for 18h. the reaction was 
quenched by the addition of water (4.7ml). The organic phase was dried over anhydrous sodium sulphate, filtered and 
evaporated to dryness to provide [4^nzyloxy^-(3^iisopropylamino-1i)henylpropyl)-p^ (26g, 98.9% 

yield), as an oil which gradually crystallized, m.p. 86.4 °C, tic (2) 0.32, Intermediate A. NMR (CDCI3): 20.53, 20.61. 
30 36.87, 41.65, 44.14. 48.82, 65.12, 70.09. 111.80, 125.77. 125.97. 126.94, 127.55, 128.08. 128.37, 128.44, 133.27, 
134.05. 134.27, 137.21, 144.84. 



35 




(Intermediate A) 



[0029] A solution of Intermediate A (9.1g) in methanol (100m!) was hydrogenated over Raney-nickel (4.5g) under 
45 ambient conditions. After 5h thin layer chromatography indicated complete hydrogenolysis. The catalyst was filtered off 
and the solution evaporated to dryness to leave an oil (6.95g. 96.5% yield) which gradually solidified, 2-(3-diisopro- 
pylamino-liiherylpropytW'hydroxymethylphenol. m.p. 50 °C, tic (2) 0.15. Intermediate B. NMR (CDQ3): 19.42, 
19.83, 33.22, 39.62, 42.27, 48.27, 65.19, 118.32. 126.23, 126.55, 127.47, 128.33. 132.50. 144.47. 155.38. Hydrochlo- 
ride: colourless crystalls, m.p. 1 87-1 90 °C (with decomposition) 



55 
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(Intermediate 6) 



3. Examples 

a) Phenolic monoesters 

aa) General Procedure 

[0030] A stirred solution of 2'(3'diisopmpylamino-1'phenylpmpyt)^'hydroxymethylphenol (Intermediate B, 1.71g, 
5.01 mrnol) and acid chloride (5.00 mmol carbaxylic acid monochlorlde for compounds of Formila II, 2.50 mmol for com- 
pounds of Formula If) in 60 ml of dichloromethane was cooled to 0 °C and then triethylamine (0.502g,4.96 mmol for 
compounds of Formula II, 1 .05g, 9.92 mmol for compounds of Formula IP), dissolved in 1 0 ml of dichloromethane. was 
added dropwise during 5-10 mm. Stirring was continued for 1 8h at room temperature, and then the mixture was washed 
successively with water (25 ml), aqueous sodium hydrogen carbonate (5%. 25 ml), and water (25 ml). The organic 
phase was then dried (sodium sulphate) and evaporated under reduced pressure and a low temperature. The oily res- 
idues thus formed were finally exposed to high vacuum (2-4 hrs.) to remove traces of residual solvents. The esters of 
Formula II or II' were obtained as viscous colourless to light yellow syrups in purities between 90% and 99% (tic, HPLC, 
NMR). 

bb) Salt formation (Example hydrochloride) 

[0031] A cooled (0 °C) solution of 4.94 mmol amino base in 30 ml of dry diethyl ether was treated under an atmos- 
phere of nitrogen with 4.70 mmol (monoamines of Formula II) or 9.4 mmol (diamines of Formula U 1 ) ethereal ( 1M) 
hydrochloric acid. The oily precipitation was washed repeatedly with dry ether and then evaporated in high vacuum. The 
residual product solidif icated in most cases as an amorphous foam. The highly hygroscopic solids show a wide melting 
range above 1 00 °C (with decomposition). 

Acetic acid 2-(3-dii$opropylamino-1-phenylpmpyl)^hydroxymethylpheny^ ester, R f 0.47 (4), NMR (CDCI 3 ): 20.36, 
20.68, 20.97, 36.59, 42.35, 43.83, 48.76, 64.58, 122.69. 125.61, 126.22, 126.71, 127.96, 128.34, 136.82, 138.97, 
143.73, 147.77, 169.24; GC-MS/P-CI (ammonia, trimethylsilyl derivative): 456.8 (100%), 398.4 (4%) 

Propionic acid 2-(3^iisopropyiamino-1i)henylpropyl)^hydroxym ester. R f 0.52 (4); NMR (CDCI 3 ): 

20.44, 20.64, 27.67, 36.67, 42.21, 43.87, 48.78, 64.70, 122.71, 125.62, 126.52, 126.78. 127.97, 128.53. 136.86, 
138.82, 143.82, 147.86. 172.68; GC-MS/P-CI (ammonia, trimethylsilyl derivative): 470.38 (100%), 398.4 (4%) 

n-Butyric acid 2-(3<liisopropylamino-1vhertylpropy^ ester, R, 0.43 (4); NMR (CDCI 3 ): 

13.77, 18.40, 20.43, 20.51, 20.59, 36.15, 36.82, 42.16, 43.90. 48.83. 49.20, 64.58. 122.66, 125.98. 126.17, 126.74, 
127.33, 127.94, 128.33, 136.79. 138.91. 143.82, 171.88; GC-MS/N-CI (methane, trimethylsilyl derivative): 482.3 
(20%), 412.3 (100%). 340.1 (33%), 298.1 (89%), 234.7 (15%); GC-MS/P-CI (methane, trimethylsilyl derivative): 
484.5 (100%), 468.4 (62%), 394.3 (22%); ; GC-MS/P-CI (ammonia, trimethylsilyl derivative): 484.4 (100%), 398.4 



Isobutyric acid 2J34iisopropylamino-1i)henylpropyl)4-hydmxymetty^ ester, R f 0.43(4); NMR (CDCI 3 ): 
18.99, 19.11, 20.54, 34.21, 36.88, 41.84, 43.91, 48.78, 64.61, 122.54, 125.57, 126.14, 126.81, 127.94, 128.34 
136.84, 138.84. 143.89. 147.85. 175.36; 

2,2-Dimethylpropionic acid 2-(3<liisopropylamjno-1i3henylpropyl)4-hydm^ ester, R f 0.49 (1); NMR 

(CDCI 3 ): 20.46, 20.66. 26.53. 27.34, 37.12, 39.21, 41.46. 43.98. 48.81. 64.65, 122.42, 125.58. 126.16. 126.92, 
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128.37. 134.27, 136.92, 138.82. 143.97. 148.02, 176.97; ; GC-MS/P-CI (ammonia, trimethylsilyl derivative): 498.8 
(100%). 482.5 (10%). 398.4 (4%) 

Benzoic acid 2-(3-diisopropylamino-1-phenylpropyl)-4-hydroxy ester, R, 0.52 (4); NMR (CDCI3): 

5 20.42. 20.62. 36.95. 41.72, 42.27, 48.23. 64.83. 122.74. 125.33, 127.36, 127.89. 127.97. 128.38, 129.34, 130.64, 

131.15. 131.83. 136.87. 138.90, 143.82, 147.74, 164.77 

Malonicacidbis-l2-(34iisopropylamm^ R f 0.38(4); NMR (CDCI3): 

20.52, 20.62, 20.69. 36.95, 41.84, 42.82, 43.89. 48.23. 64.83. 123.37. 127.36. 127.97, 128.42, 128.38, 129.06, 
10 131.55. 137.50, 138.90, 148.23, 148.32, 160.54 

Succinic acid bi$-[2-(34iisopmpylamino-1i>henylpropyl)^-hydroxym R f 0.40 (4) 

NMR (CDCI3): 20.54, 20.63, 20.73. 30.69, 36.91, 41.80. 43.92, 48.20, 64.81. 122.60. 127.41. 127.93, 128.39. 

129.31, 131.80, 136.73, 138.92. 143.82, 148.17, 168.01 

15 

Pentanedioic add bis-[2-(34ii$opropylamino-1-phenytpropyt)4'ty^ ester, R, 0.43; NMR 

(CDCI3): 20.47, 20.60, 32.87, 36.93, 41.82, 43.90, 48.22, 64.81, 64.83, 122.85, 122.85. 127.39, 127.99. 128.35, 
129.31, 131 .84, 136.98, 138.94, 143.80, 147.40, 147.40, 169,05 

20 Hexanedioic acid bis-[2-(3-diisopropylamino-1-phenylpropyl)4-hydroxym ester, R, 0.43; NMR 

(CDCI3): 20.64, 23.40. 34.37, 36.95, 41.84, 43.88, 48.25, 64.87, 122.88, 127.34, 127.97, 128.39, 129.33, 131.80, 
136.99, 138.94, 143.82. 147.65. 168.72 

b) Identical diesters 

25 

[0032] Identical diesters (Formula III) were prepared and worked-up as described above with the exeption that 2.4 
mmol of both triethylamine and acyl chloride (R 1 -COCI) were used. The physical properties were similar to the bases 
and salts described above. 

30 Formic acid 2-(34iisopropylamino-1vhenylpropyl)4-formyloxy^ ester, R f 0.65 (4) This diester was 

prepared from mixed formic acetic anhydride and Intermediate B as described for other substrates previously (F: 
Reber. A. Lardon. T. Reichstein, Hetv. Chim. Acta 37: 45 - 58 [1954]) 

Acetic acid4-acetoxy-3-(3<iiisopropylaminO'1i)henylpropy ester, R f 0.76 (4);; GC-MS/P-CI (ammonia): 

35 426.3 (100%), 368.3 (22%); GO-MS/P-CI (methane, trimethylsilyl derivative): 426.4 (64%). 410.3 (16%), 366.3 
(100%); hydrochloride. NMR (DMSOd 6 ): 16.50, 16.76, 18.05, 20.94, 21.04, 27.02, 31.39, 41.28, 45.26, 
53.80,65.21,123.39, 126.84, 127.61, 127.85. 128.70, 134.41, 135.49. 142.68. 148.20, 169.32, 170.42 

Propionic acid 2-(34iisopropy\amino-1i)herTy\propy\)4yropio^ ester, R f 0.82 (4); NMR 

40 (CDCI3): 20.53, 20.73. 21.14, 27.66. 36.73, 42.10, 43.68, 48.65, 65.75. 122.65, 126.10, 127.01. 127.70, 128.34, 
128.78. 133.73. 136.81, 143.76, 148.45, 172.45, 174.21; ; GO-MS/P-CI (ammonia): 454.8 (100%). 438.5 (9%).' 
382.4(27%) 

n-Butyric acid 4-n-butyryloxymethyl-2-(34iisopmpylamino-1-ph ester, R, 0.86 (4); NMR 

45 (CDCI3): 13.70. 13.76, 18.44, 20.53, 20.69, 21 .13. 36.14, 36.76, 37.09, 42.08. 43.73. 48.71, 65.64. 122.81 . 125.97, 
126.97, 127.92, 128.35, 128.77, 133.78, 136.99, 143.76, 148.41, 171.68, 173.40; ; GC-MS/P-CI (ammonia): 482.8 
(100%), 396.4 (67%) 

isobutyric acid 2-(3^iisopropylamino-1-phenylpropylM-i$obuty^ ester, R f 0.83 (4); NMR 

50 (CDCI3): 18.97, 19.10. 20.64. 20.67, 34.01, 34.23, 36.98, 41.72, 43.70. 48.65, 65.61, 122.50. 126.18, 126.73, 
127.92, 128.13, 128.36, 133.90. 137.01. 143.85, 148.41. 175.17, 176.81; GC-MS/N-CI (methane,): 480.3 (15%)! 
GC-MS/P-CI (methane): 482.5 (63%), 466.4 (18%), 394.3 (100%) 

2,2'Dimethylpropionic acid 3^3<iiisopropylamino-1iJhenylpropylW2,24im^ ester, R f 

55 0.96 (4); NMR (CDCI3): 20.44, 20.75. 27.09. 27.24, 37.18, 38.68. 39.15, 41.25, 43.66. 48.20, 65.50, 122 36 
126.32, 127.22. 127.48. 127.83, 128.29, 133.99. 136.98, 143.87. 148.37, 176.70, 178.10; GC-MS/P-CI (methane): 
510.5 (76%), 494.5 (21%), 408.4 (100%) 
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Benzoic acid 4-benzoyioxymethyt-2~(34iisopropylamino-1^ R f 0.69 (4); NMR (CDCI3): 

20.62, 36.95, 41.72, 43.89, 48.23. 66.76, 122.22, 125.33, 127.36, 127.62, 127.89. 127.89, 127.97, 128.38. 129.49, 
130.52. 130.64, 131.15, 131.22, 131.98, 136.38, 137.66, 143.82, 148.95, 164.77, 166.60 

5 c) Mixed diesters 

[0033] Mixed diesters (Formula IV) were prepared by acylation of the respective benzylic or phenolic monoesters. 
Workup and physical properties corresponded to the bases and salts described above. 

10 Acetic acid 2-(34iisopropylamino-1-phenylpropyl)4-formytoxym ester, R, 0.76 (4); NMR (CDCI 3 ): 

20.62, 20.91, 33.25. 42.20. 42.28. 48.23. 70.71, 122.96, 127.36. 127.97, 128.38, 128.73, 132.02, 135.41, 137.11, 
143.81. 149.35, 161.34, 168.95 

Benzoic acid 2-(3<tiisopropylamino-1i)henylpropyl)4-form R f 0.74 (4); NMR (CDCI 3 ): 

is 20.60. 36.93. 41.72, 43.89. 48.23. 70.71, 122.50. 125.33. 127.30. 127.89, 127.97. 128.36. 129.57, 130.65, 131.13. 
132.05, 135.41, 136.66, 143.80. 149.15. 161.35. 164.78 

Isobutyric acid 4-acetoxymethyl-2-(3-diisopropyiamino-1-phenylpro^ ester, R f 0.77 (4); NMR (CDCI 3 ): 

18.99. 19.12. 20.65, 21.05. 34.24. 37.02, 41.79. 43.79, 48.72, 65.98, 122.75. 126.76. 127.14, 127.94, 128.39. 
20 128.84, 133.55, 137.04, 143.84, 148.56. 170.84, 175.18; 

2 ( 2-Dimethylpropionic acid 4-acetoxy-3-(3-diisopropylamino-1 -phenylpropyl)-benzyl ester, R, 0.80 (4); NMR 
(CDCI3): 20.63. 20.93, 27.19, 33.25. 37.49, 42.21, 42.25. 48.22, 67.37, 123.18. 127.36, 127.84, 128.39. 131.16. 
137.34. 143.84, 148.29, 168.93, 178.40 

25 

2,2-Dimethylpropionic acid 4-acetoxymethyl-2-(3-diisopmpylamino-1-phe R f 0.81 (4); NMR 

(CDCI3): 20.60, 20.79, 27.09, 36.93, 37.35. 41.85, 42.29, 48.25, 65.91, 122.36, 127.37, 127.99, 128.39, 129.38, 
132.69. 136.00. 136.85. 143.80. 170.45. 176.60 

30 d) Benzylic monoesters 

[0034] A mixture consisting of Intermediate B (80 mg. 0.23 mmol), vinyl ester (0.4 ml), tert -butyl methylether (18 ml), 
and lipase enzyme (1 .0 g) was gently shaken at room temperature. Benzylic formate, acetate, and n-butyrate were pre- 
pared from the corresponding vinyl ester donors using SAM I lipase (Amano Pharmaceutical Co.). Benzoylation was 
35 achieved with vinyl benzoate in the presence of Lipozym IM 20 (Novo Nordisk), whereas pivalates and isobutyrates 
were obtained from the corresponding vinyl esters under catalysis of Novozym SP 435 (Novo Nordisk). Tic analysis 
indicated after 2 - 24 h complete disappearence of the starting material (R f = 0.45 (3). The mixture was filtered and then 
evaporated under high vacuum (< 40 °C) to give the carboxylic acid (R 1 -C0 2 H) salts of the respective benzylic 
monoesters as colourless to light yellow oils. 

40 

Formic acid 3-(34iisopropylamino-UphenylpropylW-W^ R f 0.25(2); NMR (CDCI 3 ): 19.43, 33.24, 

39.61. 42.25. 48.21. 68.44, 118.09, 127.34. 127.66. 128.31, 128.39, 133.97, 144.47, 156.63, 161.32 

Acetic acid 3-(3<iiisopropylamino-1i)henytpropyl)^-hydro^ R f 0.26 (2); NMR (CDCI3): 19.45,20.96, 

45 33.26, 39.63, 42.27, 48.23, 48.23. 63.59. 1 18.00. 127.36, 128.33. 128.33. 128.48. 128.48. 128.53, 129.13, 131.59, 
133.88, 144.49. 155.74. 170.44 

Propionic acid 3-(34iisopropylamino-1'phenylpropyl)4-hydr^ ester, Rf 0.45 (2); NMR (CDCI 3 ): 19.02, 
19.43, 27.58, 33.20, 39.61, 42.25, 48.21, 64.08, 118.30, 125.30, 127.03, 127.39, 128.31, 130.12, 134.22, 144.51, 
so 155.64, 173.22 

Butyric acid 3-(3niiisopropylaminO'1'phenylpropyl^ R f 0.54 (2); NMR (CDCI 3 ): 13.58, 18.40, 

19.45, 33.29, 35.88, 39.65, 42.23, 48.25, 63.96, 118.32, 124.55, 126.20, 127.35. 128.32, 129.91, 134.22, 144.50, 
155.60, 169.05 

55 

Isobutyric acid 3-(3-diisopmpylamino-1-phenylpmpyl)^-hydroxybe^ ester, R f 0.56 (4); NMR (CDCy: 19.09, 
19.45, 33.28. 33.59, 39.65. 42.29. 48.25. 64.63, 118.35, 125.35. 127.03, 127.38, 128.35, 128.49, 129.79, 134.22, 
144.52, 155.65, 175.48 
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2,2-Dimethylpropionic acid 3-(3<liisopropylaminO'1i)henylpropyl)^hydroxybenzyl ester, R f 0.61 (4); NMR 
(CDCI 3 ): 19.41, 27.15. 33.24, 37.46. 39.61, 42.25, 48.21, 65.10, 118.30. 125.32, 127.00. 127.34, 128.31. 129.42 
134.18,144.47,155.61,178.39 

Benzoic acid 3-(34iisopropylamino-1i)henylpropyW^ ester, R t 0.77 (4); NMR (CDCI 3 ): 18.01, 

19.40.33.24, 39.60,42.40.48.20. 66.93. 117.13. 127.18. 127.81. 128.33. 129.98. 130.17. 132.96, 133.58. 142.33 
156.95, 166.60 

e) Ethers and silyi ethers 

[0035] A mixture of Intermediate B (3.4g, 10 mmol). methanesulphonic acid (2 ml, 31 mmol), and alcohol R 3 -OH, (50 
- 150 ml) was stirred at room temperature until no starting material was detectable (2 - 24 h). After evaporation to dry- 
ness (< 35 °C) the residue was redissolved in aqueous sodium hydrogen carbonate solution (100 - 200 ml, 5 %, w/v) 
and the solution was extracted with ethyl acetate (75 ml). The organic phase was separated, dried (Na 2 S0 4 ), filtered 
and evaporated to give bases of Formula VI (R 4 = H) as colourless to light yellow oils. 

[0036] Mixed ester ether derivatives, e.g. of Intermediate A, were prepared by benzylic acylation of phenolic ethers, 
such as Intermediate A, according to the procedure described for Examples of the structure of Formula IV. 

Hydrochlorides: 

[0037] Molar equivalents of bases of Formula VI (R 4 = H), dissolved in tert.-butyl methylether, and ethereal hydrochlo- 
ric acid were combined at room temperature. Oily precipitates were separated and dried in vacuum, crystalline hydro- 
chlorides were isolated and recrystallized from acetonitrile to give colourless crystalline material. 

2-(3-Diisopropylamino-1'phenytpropyl)4w R ( 0.61 (4); GC-MS/P-CI (methane, trimethylsilyt 

derivative): 428.4 (100%), 412.3 (49%), 396.3 (52%); hydrochloride: amorphous hygroscopic colourless solid; m. 
p. 161 °C; NMR (CD 3 OD): 17.39/18.75 (broad signals). 33.79, 43.13. 56.47, 58.00, 75.59, 1 16.19, 120.79, 127.62. 
129.04, 129.14, 129.42, 129.55, 130.43, 144.32, 155.85 

2J3-Diisopropylamino-1-phenylpropylH-efa R f 0.72 (4); GC-MS/P-CI (ammonia, trimethylsilyl 

derivative): 444.8 (100%), 398.4 (6%); hydrochloride: m. p 158 - 161 °C, NMR (CD 3 OD): 15.43, 17.12, 18.82, 
33.80. 56.49, 66.49. 73.62, 116.19, 127.63. 128.99, 129.13. 129.36, 129.55. 130.58. 130.75. 144.32, 155.77 

2-(3-Diisopropylamino-1 -phenylpropylW-propoxymethyl-phenol. NMR (CDCI3): 18.62, 19.44, 23.10, 33.24, 39.61, 
42.26, 48.22, 71.87, 73.94, 117.78, 124.95, 127.35. 127.57, 128.32, 128.47, 133.66, 134.23, 144.48. 155.25 

2-(3-Diisopropylamino-1-phenylpropyl)4-iso^ NMR (CDCI3): 19.44, 22.32, 33.27, 39.65, 

42.29, 48.25.69.28, 72.10. 117.90, 127.38, 128.03, 128.41, 131.10. 133.76. 134.37. 144.51, 154.65 

2-(3-Diisopropylamino-1-phenylpropylM-butoxy^ NMR (CDCI3): 13.75, 19.44, 19.75, 32.24, 33.28 

39.60, 42.20, 48.20, 72.45, 1 17.87, 125.50, 127.29, 128.39, 133.70. 134.30, 144.47, 155.36 

Acetic acid 2-(3-Diisopmpylamino-1-phenylpmpyl)^-methoxymeW ester, NMR (CDCI3): 19.99, 20.62, 
20.90. 33.33. 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95, 128.35. 131.85. 136.99. 138.81, 143.88 147 88' 
168.95 

Acetic acid 2-(3-Diisopropylamino-1-phenylpropyl)^thoxyme ester, NMR (CDCI 3 ): 15.49, 19.94 

20.95. 33.23. 42.25. 48.25, 65.70. 73.73. 122.63, 127.46. 127.95, 128.36. 131.65, 136.79, 139.71, 143.80, 147 66* 
168.99 

2^3~Diisopropylamino-1-phenylpropyl)^^ NMR (CDCI3): 0.10. 0.10, 19.40 19 43 

33.25, 39.65. 42.25, 48.20, 64.93, 117.90, 124.90. 126.60. 127.35, 128.35. 128.48, 133.80, 137.15. 144 49 
155.28 

Diisopropyl-[3-phenyl-3-(2-trimethylsilafy^ NMR (CDCI3)' 

0.10, 0.10, 0.29, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27, 48.25, 66.40, 121.37, 127.36. 128.25, 128.50, 136.42 
144.10.154.98 
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l3-(3-Diisopropylamino-1-phenytpmpyl)4-trimethtf NMR (CDCI3): 0.29, 0.33, 19.40, 

19.53. 33.27,41.16, 42.27, 48.23.65.22, 118.04, 124.99, 126.52, 127.30, 128.25, 134.16. 136.80, 144.14 155.06 

Diisopropyl-[3-(5-methoxymethyl-2-trimetty^^ NMR (CDCI3): 0.28, 0.32, 

5 19.39, 19.43. 33.28, 41.22, 42.33. 48.19. 58.40, 75.95, 117.68, 124.92, 126.60. 127.35. 128.25. 128.55. 134.00. 

• 136.47, 144.16. 155.09 

Diisopropyl-[3-(5^thoxymethyl-2-trimethyM NMR (CDCI3): 0.28, 0.31. 

15.50. 19.42. 19.58, 33.29. 41.17, 42.25, 48.20. 65.70. 72.48. 117.50. 124.75, 126.39, 127.39. 128.25, 128.50. 
10 134.99. 136.28. 144.19. 154.28 

[4-(tert.'Butyl-dimethyteilanyloxy)4-(3<liisop R f 0.65 (3) 

Acetic acid 4-(tert.^tyt4imethyl$ilanylo^ NMR (CDCI3): - 

is 4.92. -5.00. 19.40, 19.49, 20.40, 20.83, 23.49. 33.25. 41.22, 42.25, 48.25, 72.55. 81.55, 121.24, 124.88, 127.40, 
128.26. 128.48. 128.44. 133.37, 135.74, 144.11. 155.20 

4-(tert.-ButyMimethylsilanyloxymethylW R f 0.70 (3); GC-MS/N-CI 

(methane, trimethylsilyl derivative): 526.5 (59%). 454.3 (100%), 412.2 (14%), 340.1 (42%); GC-MS/P-CI (methane, 
20 trimethylsilyl derivative): 528.6 (100%), 512.5 (85), 470.43 (10%), 396.3 (31%) 

Acetic acid 4-(tert.-txityMinwthylsilanyloxy)-2-(3^ NMR (CDCI 3 ): - 

4.77, -4.88. 19.15, 20.65, 20.93. 24.77, 33.25. 42.20. 48.20, 67.90. 122.79. 125.15. 127.44, 127.90. 128.41, 
136.99, 140.55, 143.85, 147.86, 168.95 

25 

{3r[2-(tert. -Butyl-dimethylsilanytoxy)-5-(tert. ^tyWmethylsilanyloxymethyl)-phenyl]-3-ph^ 

diisopropyfamine, R f 0.94 (3); GC-MS/N-CI (methane): 568.6 (62%), 454.3 (100%), 438.2 (10%), 340.2 (58%), 

324.8 (16%). 234.7 (78%); GC-MS/P-CI (methane): 570.6 (70%). 554.5 (52%). 512.5 (18%), 438.4 (24%) 

30 Acetic acid 4-tenzyloxy-3-(3-diisopivpylamino-1-phenylpmpyl)-te^ ester, R f 0.56 (5); GC-MS/P-CI (ammonia): 
474.4(100%). 416.4 (54%); NMR (CDCI3): 20.44, 20.56. 21.07. 36.73. 41.53. 44.01. 48.79. 66.43. 70.00, 111.61, 
125.75. 127.34, 127.55, 127.76. 127.90, 128.03, 128.27. 128.39, 133.98. 136.98. 144.63. 156.05, 170.94 

Benzoic acid 4-benzyloxy-3-(34iisopropylamino-1i)he ester \ R f 0.87 (4); NMR (CDCI 3 ):20.54, 
35 20.60, 36.80, 41.51. 43.95, 48.67, 66.83, 70.04, 111.66. 125.76, 127.35, 127.45, 127.78. 128.06. 128.27, 128.30, 
128.42, 128.85, 129.66, 130.55, 132.86, 134.05,137.03, 144.75, 156.08, 166.46; GC-MS/P-CI (ammonia): 536.5 
(100%), 416.4 (42%) 

tsobutyric acid 4-benzyloxy-3-(34iisopropylamino-1i3henyty^ ester, R f 0.77 (4); NMR (CDCI 3 ): 19.01, 

40 20.62, 20.65, 34.04, 36.85. 41.54. 43.97. 48.71, 66.15, 70.06, 111.62, 125.79, 125.96. 126.97, 127.24, 127.55, 
127.81, 128.08, 128.34, 128.45, 134.05, 137.10. 144.79, 156.00, 177.01); GC-MS/P-CI (ammonia): 502.4 (100%), 
416.4(49%) 

f) Carbamates and Carbonates 

45 

[0038] A solution of 4.0 mmol of Intermediate B or benzylic ether (Formula VI, R 4 = H) in dichloromethane (20 ml) was 
treated at room temperature for 16 h with isocyanate (4.8 mmol) or cfiisocyanate (2.2 mmol). After washing with 10 ml 
aqueous sodium hydrogen carbonate (5%, w/v), drying (Na 2 S0 4 ) and evaporation the oily residue was redissoh/ed in 
tetrahydrofuran (10 ml). Addition of ethereal hydrochloric acid and evaporation to dryness in high vacuum gave crystal- 
so line or amorphous carbamate hydrochlorides. Bis-carbamates were prepared in like manner using Intermediate B and 
excess isocyanate (4.8 mmol) and toluene as solvent at 65 °C over 18 h. 

Carbonates were prepared and worked-up according to the methods described for the preparation of compounds of 
Formula II to IV. AlkyI chlorofbrmates were used as acylation reagents. 

55 N-Ethylcarbamic acid 2^3-diisopropylamino- 1 -phenylpropyl)-4-hydroxymethyl-phenyl ester, Rf 0.38 (4) ; GC-MS/P- 
CI (ammonia, trimethylsilyl derivative): 486.8 (100%), 413.4 (5%), 398.4 (6%); hydrochloride: m. p. 64 °C (with 
decomposition); NMR (DMSOcfe): 15.16. 16.68. 18.05, 18.13. 25.33, 31.26. 35.46, 53.94. 62.65. 67.22. 123.04, 
125.70, 126.72. 127.86. 128.67, 135.42, 136.02, 140.07. 142.98. 147.53. 154.52 
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N-Phenylcarbamic acid 2'(3^iisopropylamino-1i)henylpropyl)^hydroxy ester, NMR (CDCI 3 ): 

20.52, 20.61. 36.91. 39.44, 42.25. 48.22. 62.66, 118.36. 119.46. 123.50. 125.32. 127.11. 127.99, 130.15. 132.63. 
139.65. 141.33. 145.16, 152.21. 156.00 

5 N-Ethylcarbamic add3-(3^iisopropylamino-1i)henylpropy^ R f 0.36 (3), NMR 

(CDCI3): 15.00. 19.23. 19.40. 33.26. 36.00. 39.62. 42.35. 48.12. 65.95. 118.30. 125.45. 127.08. 128.33. 130.37. 
134.24. 144.44, 155.44, 157.74 

{H2-(3-Dii$opropytaminO' 1'phenylpmpyl)4-hydroxymethyt-phenoxycarto acid 2-(3- 

10 diisopropylamino-1i)henylpmpyl)4-hydmxym ester. ( Formula Vll\ X = Y = NH. n = 4) R, 0.60 (6); 

dihydrochloride: m. p. 142.5 - 145.6 °C 

Carbonic acid 2-(3-diisopropylamino- 1-phenylpropyf)-4'hydmxymethylphenyl ester ethyl ester, R f 0.67 (4) 

15 Carbonic acid 2-(3niiisopropylamino-1-phenylpropyl)^thoxycarto ester ethyl ester, H* 0.87 

(4) 

4. The respective prodrugs (Formula I) or pharmaceutical^ acceptable salts thereof were prepared also from Interme- 
diate A or Intermediate B by the following methods: 

20 

[0039] 




35 



a) Phenolic mpnoesters 

[0040] Treatment of Intermediate B with an equivalent of an acylating agent ( e.g. acyl halogenide or acyl anhydride) 
40 in an inert solvent and in the presence of an condensating agent (e.g. amine) provides phenolic monoesters of Formula 
II or Formula II' (n = 0-12), respectively, if polyfunctional acylating agents (e.g. acid chlorides of dicarboxylic acids) are 
used. 
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[0041 ] Alternatively, structures of Formula II or II' may be obtained by regioselective deprotection of a protected ben- 
zylic hydroxy group (chemically or enzymatically: T. W. Greene. P. G. M. Wuts, .Protective Groups in Organic 
25 Chemistry", 2nd Ed. , J. Wily & Sons. New York 1 991 ). 

b) Identical diesters 

[0042] Di-acyl compounds are readily accessible if an at least two molar excess of acylation agent is used in the 
30 above-mentioned conversions of Intermediates A or B or, more general, on treatment of compounds of Formula I with 
acylating agents in the presence of suitable catalysis. 



35 



40 




Formula III 



45 

c) Mixed diesters 

[0043] Acylation of compounds of the general Formula I wherein R and R' are different substituents selected from the 
group consisting of hydrogen, acyl residues or protecting groups that are cleavable under the acylation reaction condi- 
so tions yields mixed diesters of Formula IV, where R 1 and Fr* are different. 
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Formula I Formula IV 

15 



d) Benzylic monoesters 

20 [0044] Moreover, the invention refers to the preparation of phenols with para acyloxymethyl substituents (Formula V). 
These compounds can be prepared in several chemical steps from intermediates such as Formula I, where R repre- 
sents hydrogen and FT is hydrogen or any suitable protective group which can be removed by known methods (T. W. 
Greene, P. G. M. Wuts. .Protective Groups in Organic Chemistry* t 2nd Ed., J. Wily & Sons, New York 1991) in the pres- 
ence of the newly introduced substituent R 1 CO. It was found, however, in the present invention that the benzylic sub- 

25 stituent R 1 CO can be introduced more conveniently and in only one step if Intermediate B is treated at room 
temperature and under anhydrous conditions with activated esters (e.g. vinyl acylates, isopropenyl acylates) in the 
presence of enzymes such as lipases or esterases. 



30 
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Formula V 



40 e) Ethers and silanyl esters 

[0045] Regioselective modification of the benzylic hydroxy groups is achieved either by acid or base treatment of ben- 
zylic acylates in the presence of suitable hydroxy reagents (e.g. alcohols) or by catalytic ether formation as described 
in the literature for other benzylic substrates (J. M. Saa. A. Uobera, A. Garcia-Raso, A. Costa. P. M. Deya; J. Org. Chem. 
45 53: 4263-4273 [1988]). Both free benzylic alcohols such as Intermediates A and B or Formulas II or VI (in which R^ 
hydrogen) or Formula VII (in which R 5 is hydrogen) as well as benzylic acylates such as Formula III, IV, V may serve as 
starting materials for the preparation of benzylic ethers (B. Loubinoux, J. Miazimbakana, P. Gerardin; Tetrahedron Lett 
30:1939-1942 [1989]). 

Likewise the phenolic hydroxy groups are readily transformed into phenyl ethers (R 4 = alkyl) using alkylating agents 
so such as e.g. alkyl halogenides. alkyl sulphates, alkyl trrflates or employing Mitsunobu type reaction conditions (Synthe- 
sis 1981, 1-28). Similarly, both phenolic and alcoholic monosilyl ethers are obtained by regioselective silylation or by 
desilylation of bis-silyl ethers of Intermediate B as described for other compounds in the literature (J. Paladino, C. 
Guyard, C. TTiurieau, J.-L Fauchere, Helv. Chim. Acta 76: 2465-2472 [1993]; Y. Kawazoe. M. Nomura, Y. Kbndo, K 
Kohda, Tetrahedron Lett 26: 4307-4310 [1987]). 

55 
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Formula VI 



is f) Carbamates and Carbonates 

[0046] Other reactive reagents which can be used in the reaction of the hydroxy groups of Intermediates A or B, For- 
mulas II, II*. V, or VI (R 3 or R 4 n hydrogen) shown above are, for example, other activated carbonyl compounds or car- 
bony! precursor reagents. 

20 Preferably, halofbrmates, ketenes, activated esters, mixed anhydrides of organic or inorganic acids, isocyanates, isothi- 
ocyanates can be used. The coupling reactions can be carried out in inert solvents over periods of several hours at tem- 
peratures from -10 °C to the refluxing temperature of the solvent or reagent used to provide compounds of the general 
Formula VII where R 5 represents hydrogen, alkyf, aliphatic or aromatic acyl, or carbamoyl, and Y and R 6 represent O. 
S, NH and aikyl or aryl, respectively 

25 Polyf unctional reagents give the corresponding derivatives. For example, diisocyanates or di-carbonylchlorides provide 
compounds of Formula VIP where X, Y have the meaning of O, S, or NH and n is zero to twelve. 
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[0047] The compounds of formula (I) can be used as pharmaceutically active substances, especially as antimuscan- 
nic agents. 

[0048] The compounds of formula (I) can be used for preparing pharmaceutical formulations containing at least one 
55 of said compounds. 
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II. Pharmaceutical composition of the present invention 

[0049J In accordance with the present invention, the compounds of formula (I), in the form of free bases or sahs with 
physiologically acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, for injec- 
tion, for nasal spray administration or the like, in accordance with accepted pharmaceutical procedures. Such pharma- 
ceutical compositions according to the invention comprise an effective amount of the compounds of formula (I) in 
association with compatible pharmaceutically acceptable carrier materials, or diluents, as is well known in the art The 
carriers may be any inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral administration, 
such as: water, gelatin, gum arabicum. lactose, microcrystalline cellulose starch, sodium starch glycolate, calcium 
hydrogen phosphate, magnesium stearate. talcum, colloidal silicon dioxide, and the like. Such compositions may also 
contain other pharmaceutically active agents, and conventional additives, such as stabilizers, wetting agents, emulsif i- 
ers, flavouring agents, buffers, and the like. 

[0050] The composition according to the invention can e.g. be made up in solid or liquid form for oral administration, 
such as tablets, capsules, powders, syrups, elixirs and the like, in the form of sterile solutions, suspensions or emul- 
sions for parenteral administration, and the like. 

[0051 ] The compounds according to the invention may be used in a patch formulation. The compounds can be admin- 
istered transdermal ry with a reduced incidence of side effects and improved individual compliance. 
[0052] The compounds and compositions can, as mentioned above, be used for the treatment of urinary incontinence 
and other spasmogenic conditions that are caused by muscarinic mechanisms. The dosage of the specific compound 
will vary depending on its potency, the mode of administration, the age and weight of the patient and the severity of the 
condition to be treated. Trie daily dosage may. for example, range from about 0.01 mg to about 5 mg, adminstered sin- 
gly or multiply in doses e.g. from about 0,05 mg to about 200 g each. 

III. Incubations of different compounds of the invention with human liever S 9-fraction. 

[0053] A pooled human liver S 9-preparation was used to show the in-vitro metabolism of different compounds of the 

invention and to prove the generation of the active metabolite by enzymatic process. 

[0054] The pooled human liver S 9-preparation was delivered by Gerttest, Woburn, MA, USA. 

[0055] The analysis was performed by a routine High Pressure Liquid Cromatography (HPLC) method with UV-detec- 

tion. 

[0056] The incubation results expressed in (%) of theoretical turn-over are presented in Table 1 . 

[0057] They ranged from 96 to 63.2 %. The formation of the active metabolite is dependent on the substituents both 

at the benzylic and phenolic side of the respective compounds. 

Explanation: 

[0058] The prodrugs introduced in the assay show the following chemical structure: 



HO-/-OBut 


means 


hydroxy and butyrate 


HO-/-OiBut 


means 


hydroxy and iso-butyrate 


iButO-AOiBut 


means 


iso-butyrate 


ButO-/-OBut 


means 


butyrate 


PropO-AOProp 


means 


propyrate 


HO-AOProp 


means 


hydroxy and propyrate 


HO-AOAc 


means 


hydroxy and acetate 




chemical structure X-/-Y 



AcO-/-OAc 



means 



acetate 
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wherein R indepently signifies: 

a) R 1 represents the residues hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, perrtyl, hexyl, benzyl or 
ally!; or 

b) R 2 represents the residues formyl, acetyl, propionyl, isobutyryl, butyryl, valeroyl. pivaloyl, benzoyl; or 

c) R 3 represents the residues CH 3 OCO-, C2H 5 -OCO-, CsHtOCO-, (CH 3 ) 3 COCO-. benzoylacyl. benzoylglycyl. 
glycyl, valyl, leucyl, isoleucyl, phenylalanyl, prolyl, seryl, threonyl, methionyl, hydroxyprolyl; or 

d) a group consisting of 




N-CO- 



wherein R 4 and R 5 indepently represent the residues hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl, hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, iso- 
butyl and wherein R 4 and R 5 may form a ring together with the amine nitrogen; 
or 

e) a group consisting of 

R 6 , 

^N-S02- 

wherein R 6 and R 7 indepently represent the residues methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, 
hexyl, benzyl, phenoxyalkyl wherein the alkyl residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl. 
pentyl, hexyl; or 

f) an ester of inorganic acids such as sulfuric acid, phosphoric add; 

X represents a tertiary amino group of Formula la 
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— N 



(la) 



wherein R 8 and R 9 signify non-aromatic hydrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms and wherein R 8 and R 9 may form a ring together with the 
amine nitrogen, R* represents hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, ben- 
zyl, alkyl, phenoxyalkyl wherein the alkyi residue means methyl, ethyl, propyl, isopropyl, butyl, isobutyl. if 
R is hydrogen R* will not represent hydrogen or methyl 
and 

their salts with physiologically acceptable acids, their free bases and, when the compounds can be in the 
form of optical isomers, the racemic mixture and the individual enantiomers. 

2. 3,3-Diphenylpropylamines according to claim 1, wherein each of R 8 and R 9 independently signifies a saturated 
hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such as C^-alkyl. especially CVg-alkyl, or 
adamantyl. R 8 and R 9 together comprising at least three, preferably at least four carbon atoms. 

3. 3,3-Diphenylpropylamines accorcOng to claim 1 or 2, wherein at least one of R 8 and R 9 comprises a branched car- 
bon chain. 

4. 3,3-Diphenylpropylamines according to any one of claims 1 to 3, wherein X signifies any of the following groups a) 
to h): 
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a) — n: 



,CH(CH 3 ) 3 
*CH(CH 3 ) 2 



b) — n: 



.CH 3 
'C(CH 3 ) 3 



c) 



-n: 



,CH 3 

V C(CH 3 ) 2 CH 2 CH 3 



H 3 C CH 3 
H 3 C CH 3 



H 3 C CH 3 

e) — N>S 
H 3 C-]v^ 
CH 3 



o — 



CH 3 
N 




g) 



-O 



-O 



3,3-diphenytpropylamines, their sa(ts with physiologically acceptable acids, their free bases or salts thereof, race- 
mates and individual enantiomers thereof which are definied as 

Formic acid 2-(3<iiisopropylamirx>-1-phen^ ester 
Acetic acid 2-(3Kjiisopropylarrtino-1-phen^ ester 
Propionic add 2^3<liisopropylanrino-1^henylpro^ ester 
n-Butyric acid 2-(3-diisopropylamino-1i3henylpropylM^ ester 
Isobutyric acid 2-(3<liisopropyfarrurio-1i)henylpr^ ester 
2,2-Dimethylpropionic acid 2K3<Jiisopropylamino-1i)henyk^^ ester 
Benzoic acid 2-(3<liisopropylamino-1-phenyfc^ ester 
Malonic acid bisH2-(3<iiisopropylamino-1-phen^ ester 
Succinic acid bis-[2-(3<iiisopropylamino-1-phei^propv^ ester 
Pentanedioic acid bis-[2-(3<liisopropylamino-1iDheny1pr^^ ester 
Hexanedioic acid bis^2-(3<liisopropyfamino-1^henylp^ ester 
Formic acid 2^3<iiisopropylamirx>-1-phenytpr^ ester 
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Acetic acid 4-acetoxy-3-(3-diisopropylamino-1-phenylpropyl)-benzy! ester 

Propionic acid 2-(3-diisopropylamino-1i3henylpropy0^ ester 

n-Butyric acid 4-n-butyry!oxymethyl-2-(3Kiiisoprop^amino-1-phenylpropyl)-phen^ ester 

Isobutyric acid 2^3<liisopropyIamirc>-1^henyipro^ ester 

2,2-Dimethylpropionic add 3-(3-diisopropylamino-1-phenylprcpy^ ester 

Benzoic acid 4-benzoyloxymethyl-2-(3-diisopropylamino-1 -phenylpropyl)-phenyl ester 

Acetic acid 2-(3-diisopropylamino-1-phenylpropyV^ ester 

Benzoic acid 2-(3<fiisopropylamino-1i3henylpr(^ ester 

Isobutyric acid 4-acetoxymethyl-2-(3<lfisopropyiamino-1^ ester 

2,2-Dimethylpropionic acid 4-acetoxy-3-(3<liisopropylarruno-1-phenylpropyl)-benzyl ester 

2,2-Dimethylpropionic acid 4-acetoxymethyl-2-(3<liisopropylamino-1-pheny^ropyt)-phenyl ester 

Formic acid 3-(3<liisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

Acetic acid 3-(3-diisopropylamin(>-1-phenylpropy0-44i^roxybenzyl ester 

Propionic acid 3-{3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

Butyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

Isobutyric acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

2,2-Dimethylpropionic acid 3^3-diisopropylamino-1iDhenylpr(pyO-4-hydroxybenzyl ester 

Benzoic acid 3-(3-diisopropylamino-1-phenylpropyl)-4-hydroxybenzyl ester 

2-(3-Diisopropylamino-1-phenylpropyO-4-methoxymethylphenol 

2-(3-Diisopro^amino-1-phenylpro|^I)-4-ethoxymethylphenol 

2-(3-Diisopropylamino-1-phenylpro^-4-propoxymethylphenol 

2-(3-Diisopropylamino-1-phenylpro^0-4-isopropoxymethylphenol 

2-(3-Diisopro^amino-1-phen^propyO-4-butoxymethylphenol 

Acetic acid 2-(3-DiisopropylamincMiDheny^ ester 

Acetic acid 2-(3-Diisopropylamirx>1^henyt^ ester 

2-(3-Diisopropylamino-1-phenylprop^-4-trimethylsilanyloxymethylphenol 

Diisopropyl-[3-phertyl-3-(2-tri^ 

[3-(3-Diisopropylamino-1-phenylprop^^^ 

Diisopropyl-[3-(5-methoxymethyl-2^ 

Diisopropyl-[3-(5-ethaxyme^^ 

[4-(tert-BiJtyl-dimethytsilanyloxy)-3-(3-diisopropylami^ 

Acetic acid 4-(tert-butyl-dimethylsilanylo^ ester 
4-(tert.-Butyl-dimethylsilanyloxy^^ 

Acetic acid 4-(tert-butyl-dimethylsilanyloxy)-2-(3<Bisopropylamino-1-^ ester 

{3-[2-(tert.-Butyl-dimethylsilanyl^ 

pylamine 

[4-(tert-ButyWiphenylsilanylo^ 

Acetic acid 4-(teit-butyWiphenylsilanyloxym ester 
4-(tert.-Butyf-diphenylsilanyloxymethyl)-2-(3-diisopropylamino-1 -phenylpropyl)-phenol 
{3-[2-(tert.-BLrtyl<jiphenyIsilan^oxy)-5-(tert.-butyl<liphenylsi 
pylamine 

Acetic acid 4-benzyloxy-3-(3<iiisopropylamino-1-phenyfpropyl)-benzyl ester 
Benzoic acid 4-benzyIoxy-3-(3-diisopropylamino-1-phenylpropyO-benzyl ester 
Isobutyric acid 4-benzyloxy-3-(3-diisopropylamino-1-phenylpropyl)-benzyl ester 
N-Ethyicarbamic acid 2-(3-diisopropylarnino-1-phenylprop^)^hydroxymethylpheny^ ester 
N-Phenylcarbamic acid 2-(3^isopropylamino-1-phenylpro|^ ester 
N-Ethylcarbamic acid 3-(3-diisopropylamino-1i>henylpropy0^ ester 
N-Phenylcarbamic acid 3-(3-disopropylamino-1i)henylpropy0^ ester 
{4-[2-(3-Diisopropylarnino-1-phenylp^^ ac id 2- 

(3-diisopropylamino-1-phenylprop^ 

Carbonic acid 2-(3<liisopropylamino-1^henylpropylH ester ethyl ester 

Caibonic acid 2-{3-diisopropylamino-1-phen^ ester phenyl ester 

Carbonic acid 2-(3-diisopropylamno-1i>hen^ ester ethyl ester 

Carbonic acid 2-(3<iiisopropylamino-1^hen^ ester phenyl ester 

3,3-Diphenyipropylamines according to any one of claims 1 to 5 for use as pharmaceutical^ active substances, 
especially as antimuscarinic agents. 
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A pharmaceutical composition comprising a 3.3-diphenylpropylamine according to any one of claims 1 to 6 and 
preferably a compatible pharmaceutical carrier. 

Use of a 3,3-diphenylpropylamine according to any one of claims 1 to 7 for preparing an antimuscarinic drug. 
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